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‘J’hcp:il)cr  dcscribcsa sil]]l)lc lllclllo(l dciclo])c(llol]sc
:111(1 combil)c  sul)syslcl)] or assc Inbly lc\~cl accclcratcd
lcsl l-cs~tlIs  \vi(l)tl\csys(cl)l  Icvcltcsl ]-cslll[s  locs[illla(c
acl)icvcd  ovcrali  s)’s(cln  reliability.

‘J’llctilllcs cl)ccll]lcsf or])rc)dllcl  clclilcrylls~]illly(lollol
alio\v adcqua(c (cst d u r a t i o n  for syslclt) rc]iabilily
:Isscssmcll[  Olclcillollslr:llioll \\ filll a desirable dcp, tcc of
coIIfidcI\cc.  Also, tl)c complexity of failu[c isolation
(IIK1 diaggiosis at t h e  s-ystcm ]cvcl, aloI)g \vill) the
ilt]]}lcltlcl)l:)lio]) of corrcc(ivc. :Ic{io]] CaII l)c aII
addi(iol)al  cnusc of utdcsirab]c dclHys aIId SCI)CCIIIIC
s l i p s .  Wilh tlIc assembly  atd sIIl)sys[cIII  ICVCI
:Iccdcralccl  lcslinp, allcl rcliabili[y rrsscssIIIcIN,  a special

rrttcntiol) ca]t be dc~’otcd to tlIosc assc]])l)lics/s~  ll)syslcI)]s
identified 10 need mlclilioml test liinc and the reliability
aIIci quality il)lpro~’clncnt. q’csling at tlIc intcg,ra(ccl
sys(c]n  ICJJCI  can (lICII rrddrcss systcm  lCVC] problclns
u s u a l l y  caused by ill[cgialion  or intcractioil  of the
subsyslcll}s, as\\cll  rrstolllc  il)[crf:lccl)lo[)lcllls.

‘1’0 rcdllcc llIc lcsl cluration,  test accclcra(irm  is usually
applicxl. II) a[i(iilion 10 IIIC Ii I])i(cci awiiablc sys(cll] tc.s[
Iit))c, tilcrc is (k issue of appropriate test accc]cralion
foI a syslcII),  I’llis issue caIl bccoII\c  wry  ilnporiatll i]]
cmsc  o f  c o m p l e x  syslclI)s.  ])iffcrcn( subsys(clns  or
msculblics  usually h:I\Ic. (ii ffcrcnt  critical failure mocics
and (ii fi’crcnl  failure Incclmnislns, ‘J’i Ic proper l~yc of
tcs( accclcralion applied is[liconclllat  isrclatcd totlic
specific faiiulc  ]ucclmnisln, i. c, thermal, clcc(ricrll,
[iy]mfnic,  clc. AcicqurUc  IC.S( accclcratiol]  CaII bc
(iclcr)llincd  with ]norc accu racy  for assci)lblics  of
slualicr  size to ]uinil))i7.c over-s[rcss or ul)clcr-s(rcss  of
inciividua]  collll)otlcl](s  orglc)l)])s  ofco]l]])o])cllls.

Kcy wo14(lS

Acllicvcci  rcliabiiity, goal rclinbility, asscII~t)ly  icwl (CS[
tilnc, s}slcln lc\’cl tcs( Iilllc,  lcsl accclc]atioll,
subs}McIII rcliabilily, s!’s(clu  reliability.

1.() introduction

‘i’IIc IIccd fol aI) illlprovcci,  yct tilnccfficicill  IIlc(lIo(i  o f
mscssil)p,  sj’s(ctu  rc.liabiii  [j’ is basccl on tlIc rccof, tlilion
llmt oncoflllclt)ajoI  collsll:]illts ofl[los{ ~)logt;)l])sistl)c
lcllg(ll oft ilnc alio}vccl  for Icli:tbil ily assorancc  tc.sling of
llK co])ll)lc(cci/:Isscllll)ictl  syslcm. It] a(l(li[ion  10 Illc
usually flantic clclivcry schcciulcs,  INIIICII C1:IIC
dcadlii)cs,  avcrjilllj)ori:ll )lf:]cior,c os[oftcstiilg,  cannot
lICI)cpJcclc{l  \vllclI havil~gin millcl tllclin]i[cci  funcisof
Il)c fixc(l plicc colltrack. Ra ther  tlial) for Cxlcmivc
duratim} o f  opcralio]la] al)(i  rcliabiiily  tcslii)g, Ihc
Icsoutces CaII be cicx’olcd  1 0  tlIc higl)cr lcchnolop,y
“Cicvcloplllcill,



‘J’hc Inclbocl o f  cmnbinil)g tlIc asscIIll)ly,  subsyslcm,
and Syslc.111  lc\~cl test r’csulis  allc)\vs rlsscsslIK’llt  of [Ilc
sys(ut] ]cliabili[y  wi[l I coHsirlcI:Iblc  cosl ald Iillw
Smfillg.

};(JI rcli:lbili(y dcll]~l}s(l~l[j~]],  U~[l:~]]y l]IIOLI@I
reliability ililJ)ro\’c]llcll (/gro\vlll lcs[ i ng, (Ilc a\wilablc.
lcsl li][]c i s  u s u a l l y  not Sufticicni.  ~’bus lhc lcsi
accclcmlicm  bcco IIIcs a \JcIy ilnporlant ancl l-cquil cd
f:lcior Jvl)cn  planning (1IC t e s t  progra]n. IJi ffcrcjlt
asscmb]ics ]Iavc ciiffcrcnl prcclmnim[ll  f;lilurc.
lncclmllislm mcl cii ffcrcnl  accclcralion faclors,
Ihwcforc, lhcrc is IIOt onc kind of test accclcra(ion (Int
ca II bc app]icd to tlIc il]tcgratcd  sfmcccrafl  SYSICII1,  “1’IIc
IICC(I for t csli n~ of nssclllb]ics  or at tllc mos[
SUbSySICIIM scp:lr:itcly  tlICJI bccmncs obvious. Scp2ralc
lcs(ing of assemblies and/or sIlbsystclns (Ilcl] points to
a IIccd 10 cvalmlc the rcsulls and combine illfol Inalioll
willl

WIIC]J a lcsl accclcralion  i s  requ i red ,  the  IIIOSI
frcqucn(]y  cncmntcrcd s(umblinp, point has al\vays
bcml tllc lncans of Icsl accclcmlio]].  III lna I]y cases ill
induslt-y :IIK1 liicraturc [cs( accclcl:]tio]~  }vas clone by
illcrcase  in lc.st alnbicml Icl]lpcmlurc. ‘J’his lnc(llo(i,
] c]at il’cly adcqwc \\’llcll tllc prillmry f:lilllrc
]Ilcclulnisl]l i s  tl)crIJMl SI I“css, obviously is IIOt
universal,  :]11(1  oll Icr accclcratiol~ Il]c(ho(is  IIIIIS1 bc.
ap~)licd  dc.pcIIclcI~( CJI) failure n~ccll:l]]islw Also, c\Jcn
\vhcIl tllc Ilicrlnal s(rcss  is llIc prilnary failure cnusc, is
vcrj’ lmr(l  to cslil]~atc a com]noII aclivat ion cIlcIgy  for
all COIIIpOIICIIIS  in a sys[cII~, Approximation may Ica(i
in cojlsi(icrablc  errors in (ictcrminaliol] d illc tcsl
dmal ion, as soll]c componcllls  \\wIki  bc over-slrcsscci,
Jvl)iic olllcrs n]ay bc umicr-tcslc(i.  II]caking up tlIc
sys(cIII  ill subsyslcnls aIlci assemblies if not oiTcring  a
sollllioli, IIlay [0 SOIIIC (icgrcc  rcciucc  Illc accclcr:]lion
])101)1CII1S.

‘1’ilc mcthoci prcscl]tc(i  in Illis paper, although hascti 01]
\\’C]l kmnill allcl cslddishcci rcliabi  l i ly Ics[illg
Icchniqucs,  offers a Incans for IIIOrC  accura[c test
accclcraliot]  tlut accounts for changing failure ralcs,
as \vcll a s  llIC IIlcll Ioci fo r  asscssIIlcII(  of syslcn~
Icli:lbi]ily  lmcci (MI subsysiclIls  lcsl (i:Ila.

2.(1 ‘J’mt Accclcr;ition

‘1’cs(  ac-cclcratio]] dcpcncis  oIl llIC faiiurc I]m(ic-f:iilus-c
(iis[rih[ion models, aI](i fox- colnp]cx sysl IIM is vcIy
ciitlieult 1 0  oblain. “J’o si]lli)lify tcs( cillraliol]

calculations, il is of[cn practiccci (0 a(itircss a li]nitc(i
nutnber  of j~rccio]~}iwll]t  faiiulc  IIiocics  aIIci IIIUS wi(ircss
a Iclati\’cly silllplc Inui(ivariatc rclationsllip, Rcfctcncc 1
~,ivcs all Cx(clwivc  cxplatmlim)  of various accdctalion
m o d e l s .  Sillcc llIC lw’o basic mcllmds for rciiabiiity
~IoI\lh assuIIIc  coIE+laIll f a i lu re  ra te  \\ill~ill  a tcsl
i]~lc]~wl, 111:1[  i s , lllc l’oisson PI  OCCSS, tl~c. tcsl
accclcraliml  is basc(i 011 multip]c f a i l u r e  mocics -
}ixpcmcn[ial  Ciislribulion (llolI-lioIIlop,c.IIcoiIs  Poisso]l
ciis[ribulioli). III aII i(icalimci  cxamp]c \\hcrc lllc Ihcrlnnl
faiiurc mo(ic is prcciolilin~]l~[  for aII asscrIIbly, and tlE
coliliJoIlcIlt  activation  c.]}crgics  arc silt~ilar and call bc
.asslllucLi  Cqlld, lhc Ardicnius test acceleration in
I cl i:lbili[j gI CNVIII  process can bc }VI illcn for the two
lno(icls:
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‘1’, = norlna] tcs[ tcmi~cralurc
‘1 ’2 = clcvatcd  tcsl tc]llpc~alurc,

Siluilally  the ]lt)}~cr-cx]~o]lcllti:]l  relationship, whcII the
po\\’cI applicci (V) i s  a factor  illfluc]lcing the
clmuc(c.rislic  lirc, is cxprcsscci  as:

WllcIc lllc assulI]cd coIMalll fililurc  rate is a futlclion of
a]~plic(i  pmvcr, and o an~i b arc co]lslant cicpcndcnl on
Componcll[ ((r) aIlci tllc lCS[ II)cll)oci (b).
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Where:
V] ancl V2 = mmnal and rrccclci-alcci  (incrcascd)  powcu
s(rcss,  lxxpcclivcly.

1{ is app:irc])l that it is ])ot desirable lo increase any of
(Ilc s(rcsscs collsidc]-ab]y  during the Icliabi] i[y gIo\v(h
lcsling, as this [ypc of tcs[s  assames rcplicatiol] of the
luissim) cn\’irol  Jlncml, Moderate itlcrcasc in
appropriate s(rcss will, ho\\Jcvcr  rcsall ia comidcrab]c
tcsl lime saving.

Will) tllc lwlp of a Illorough Circuit  analysis, II is
possible 10 rrtijusi the qqjl-oprialc s(rcsscs  il) such a
way l]mt tllc tcs( acceleration is the saIllc fol llIc
ll~:ljo]-ity of lhc crucial compoacIlts. “1’l\is simplifies lIIC
Icsl opcratiom and the rcsullaa( rc]iab ilily
calculations.

3,0 Minimum  Ol)CI’;ltiol):lll’CStl )lll’iltiOl)

‘1’hc  q)cr:]tiol):ll tcsl duration  \\as calcalatcci f o r  a
spacccraf[,  however, 811 assalnp[ions  can bc applicci ill
itso~-iginal forjll  or]l~o(iific.d  toa{]yotlicr  dc}~iccl]tlrlcr
reliability g]-o\vth lest,

3.1 Assumpliolls

Missiml (i~lratio]l: Approxilaaicly  3 yca(s.  ‘1’i]c
II]issirm ciuralion ciocs Iiot affcci lI}c (iaration  o f  lIIC
tcsl liilm, as lhc nlissiolt  reliability is provi(ic(i  for by
lhc (icsi~,l~.

fUC cicsig,ll  rrll(i  conslraclioa: Similar [0 Ikit(l) Olbitcr
Sm

]<cli:ll)ililyi llll)rolclllcllt: I’cj (I)cralc}vllicll  is}vi(icly
acccptcci  in inciuslry for newly (icvclopc(i  or fol nc\\’ly
]wo(iuccci  i[cm, i( is assal~icd  Iimt the bcginniil.g f:]ill]r~,
rate is equal to lCII Iimcs tllc cicsircci  ]Ilission failu]e
Iatca[ (Ilctilllcofl:lllllcl},

~1’cs(  ];:]ii\]rc ~ol ]cclioll: A.grycssivc, al]ci if possibic
ill(ius[ry rcconllilcncic(i  awragc reliability gt-o}vll)  l-ale
of a = ().5. IIl]plies lye]] organize.(i anti intc]mive
Failure Rcpor(iug  and Corlcctivc Action Sys(cIo,

~J$csl  faii[!]c  Iwo[ics: lJcsign,  Woriclna]lsl)ip,  rInci
Raado]tl f;lilurcs

‘SK: Col]fiy,uratioa:  (koss-s[rai~pcd  at t h e  sabsyslcm
ICwl

Scmcci  Oailates: (3itical  ai the subsyslcm level. (he
f:lilarc fatal 10 tlic subsyslcm
Qm)p(mc])t  “Rrlll(iolll”  I:aihl!”cs: Corrcc(ccl by pml
i]nprm’ctwit  (Ilip,hcr  quality parl, higher ra(cci parl),  or
cicsiga ilnprovcmcn[.  Rcphrccmcnt  of the f a i l e d  pari
\vi(l] a ]~c;v,  icicntical par-i  dots 110( gaaran[cc  tlmt the
Icplaccl)lcn(  par( u’iil nc)t also faii \vi(llin lhc short lil]lc
pc.]ioci,
Mai[iple lll(iucccl l;rriiure>: Chly tllc firsi, orig,i]lating
iiilurc is scorcci.  (:orlcc[ioll  of tl}c. origilml f a i l u r e
cowc.cls  li~c problem,

Spacccrafl  Failure Rate: ‘1’llc spacccrail  failure rate
UJaS cic(ci miwci to cic.ci  case for clcc[ronic  asscinb]  its,
and is rclalivc]y consiallt for tile mccl}anicai asscml)]ics
tiui( alc a pal [ of propulsion syslc]n, la previous s[aciy it
JVas  clc[crlni]lcci  tila[ (1IC spacecraft clcctrollics  failut-e
Ia(c folio]vs  Wcibull riis(i-ibalion.  ‘1’his faiiurc ralc
app] ics 10 the spacccrail al}ci spaccc]-afl  asscmbl ics \vlIcn
“collii~uralic)ll  is such that ali components arc in series.
A Ic]iabiii[y  Il]odcl is cicri\cci  in the past years  to apply
Mii ,-lli)lIK-2 17-prcclic[cci  constant faiiurc. rate, anti to
obtaili  rcalis(ic  rciiihiiity  pcciic[io]ts.

All  exa]uplc
l~lg,lllc 1.
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Sitlp,lc String Magc.lian  Prcriiclc(i  Rcliabilil}’
l’s, l:ligl[[  Ihpcricnce.
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3.2 l)csign and “l{;tndom” l’ailurcs

“1’l)c li(lc of this scc[ion  ilnplic(i design improvclucli[
cvcll in the case of a parl failure (List  of a bellcr  m
llig~m rated Paro chal~~c  in design),

s])acccIafl clcclrcl]lics rcliabi]ily is:
/! 1 1 ~\

Spacccrilft  propulsion rdiabilily is:

(2.ckl)(.  ?. ~,.’I’  hi) CA,)(  L ,>.’1’N,)2)=R ~,(’I’ k,)

Wllcl’c:

1 = Mll ,-IIIIIIK-2 17-Prcdic(ccl
c.lcctrollics,
1,, = Mll,-ll[)IIK-217 -]>] cclictc(l
propulsion,
‘l’h~ - I]lission  duraticm

fiiilulc

failure

(t = Sllapc patalllclcr  of ll)C l)C}V S]mcccr’afl
,p - 1

[1

po - 1
1,$8, -

P ()
~ ()”11  ()

MC fol

1“211  c fol

).(, ‘ M l lA I I ) l IK -217-Prcd ic [cd  f:]ilurc ra(c for a
Icrcl  Cllcc> liI)o\\’n, Spaccclaf(
~j(, z Cllaraclcl-islic  lirc of [Ilc ~cfcrcllcc  SK
[{() ‘ Wcibull slmIJc  Parameter  of the l-cfcrcllcc
SJXICCCIilfl,

‘1 ‘IIC Wcihll  clccrcasc  il) f:]ilui-c ralc is nol prmoullccd
dul-ing tcsl litl)c, as tk lest Iilne i s  rclati\’cly sllor(

wl)cl)  c o m p a r e d  w i t h  tlIc ]l]issim)  Iinlc. For (Ilis rc.ason,

lI)C natural dccwasc il) the spdcccraf(  failure ralc \vili
bc JIC@CC(CC]  in t]lC ]a[ionalc for {IIC tCS( cloratioJ],

‘J’]Ic go;il of tllc :lccclcra[cd  test i s  to achicvc  lllc
average f:iilure l-ale tllal (Ilc slmcccraf( ]nust have in
lllc  beginning, of flighl  if il is to acllicvc  tllc dcsil-cd
]nissim rcliabiti(y. “J’his bcgi]lning average failure Ja[e
is:

p. 1

If USCC]  lhltlllC rC]id)ili[y ~KW[h  JI1OL]CI,  tllC ~0111  JllC2\l)

(imc l)c[N’cell failures Jnusl bc equal to the I-cciprocal of
tlIc A1:R]

‘1’hc ]cliabilily  grcnvlh  lcs[ clura[ion is Il)cl) cnlcolalccl a s :

~-(-l + u) ,,, .1

1
(’)]Ill, A,:,, , (1OAIR ~) + ‘“’’”  ‘1 I

‘1’,,, ,: ~~,,
u

\vl\crc:
(x ‘ g,rmv(ll  I-a[c,

.“l’l = li]nc of llIc bc~inning of test
‘1’1 z (N Iilnc ch)ralioIi,  J)cm-accclcralcd  f o r  tlIc dcsigll
f;]iturcs  (cwigimlly “r: Ildolll”).

For (Ilc p r o p u l s i o n  subsyslcm,  Ihc test  cluration is fouud
fioll):

3.3 \Vorkn)at]sllip  l~aih]res

A s  Illcrc. arc Jmr’ma]]y  ]() subsj’s(cJIN  ill a rcdulldan{
spacccraf[ \villl  (I J)lillilll(lll) of 5 q)c]-atio]lal  SUbSyStCIIIS,

ll)c m:lxilt]uln nojlhcr  of failures tlurt coold bc tolcralcd
isr= 5.

AssulniJlg  lhal Ihc l!’orklllallshiy faill~rcs  arc Poisson-
distt ihlcd, the spacccrall  failure Ia[c regarding
worklnahsllip failures is calwlatc.d frmll:

5

)

[?. W’f M)’
1’(s>5)=1  ‘ .X})(. ?. W’1’ ~)

.A 11
i: ()

If pI obbi!ily of occurrence of five failures is set low, the
slncccraf( “collshlll” f a i l u r e  r a t e Jcgal”dillg lIIC

u’oj”klnotlship fhilllrcs is calcula(cci frmn:

I’(). W)) = (),()&l

?Lwl’  1.142 .1(i4



‘1’hc ralio of’ pmbabili[y of cIccurIcI]cc aItd tl)c
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};igurc 2 . .  Pmlxrbilily of nu]xitilull~  \\orkln:lllsllip
faiiurc occmrcncc as a function of lltc failure rate.

4,() C;ilcul;llc(t Test l)urafiol)

‘1’llc t e s t  d u r a t i o n  is calcula[ccl bascc]  on tltc
assulnj~lion IIE]l lhc desired rcliabili(y imjmvcmcnt
Illr’cmp,ll  clilllilntion  of cicsign atld Iwlkma]lsllip
pIoL>lcIIH is such tlIat lhc filml  r’cliabi]ily  (Iilllc  to a
possib]c  failure) is tell litncs  (IIC Iilnc  to a failu]c at IIIC
bcgilllling, of tcs(, ‘J’his  approacl]  has bcclI lvidcly  used
ill Illc lIKIuslry during the past J O ycnl-s alKl lms ll~c
follm\,ilig mc:]ninp,:

● Requited reliability of the PJociucl  is
prcn’idc.d by [he design (faull Protcclimt,
rcclundancy,  ]mr[ qwrli[y, dcra(ing, etc. ).
‘1’JIc dcsigllccl rcliabilily, ho\vc\cr, i s
nornmlly cmllj>ro]niscd  by lhc untloticcd
Clcsigll crmrs (clmicc of lmI-(S, 111)-
prcdic[cd Ntcss, or o[llcr c;,llsc~),
col)l]xrtibili[y  crlors,  rr]ld \vorkl]~ansllij~,
CM ]Il:illllf:]clltrillg  process crlors.  As
]viclc]y cxpcricncc.cl  by ll~c induslly, ]}’llcll
tlic producl is not a [olally nciv clcsig,ll,
and \vl IcIl lhc qlmlity clf tllc. dcsiglt altd
lt]:ltlll[tlc({irillp, processes is IIigll, lhc l~clv
]Jlodml failure ralc \vill bc appmxill]alcly
tcl~ limes the dcsigncci  or cbi]cd failure
r a t e .  “1’l}is mc.am that Ilic tin]c 10 a

crjlical ftlilurc at the bcginnil~g of lcsl of a
llc\Y1y IIvllltlfaclulc(l ])lodllc( \vi 11
aj)PJ&il]lalcly be lcI1 [itllcs sllor(cr  tl]an lhc
clcsilccl  tilnc (0 a critical failuic.

I’hc calcul:ltcd lcsl duratio]l  \\’i(It tlic appropriate test
accclcm(iml is givcll in ‘1’able III,

‘J’;ll)]c ] 11, [)j)cr:lliol]:ll  l’cs[ IJur:l(ioll

}iailurc “l’ypc-ltclll

‘t)llc msj’slcm,  a

gl Ollp  of Sllbsys(cllls,
or a single s(ring SK,
Note 1.

lnlcgr:itcd SyslcJH i f
inlc~ralicm done aficr
Subsyslcl)l Icslil]g
comj)lclcd.  Note 2—

‘I’ot; tl ‘1’CS( ‘1’imc

I)csigll “

Worknmnshi

P ----- _
Random.
Note 3.
Wolklnaushi
p

l)csigll
worst Case.
Noic 4
Nol”mal,
NcrIc 4

—

(hours)
500

200

—

700

500”

NO(C 1, ‘1 ‘IIc. fo(al lCSI t imc IICCCICC1  for cneh subsys[cIIM
individual or illlcgr:ltccl  logc(hcr  is 500” llout-s, ‘1’llis  lest

.Iil]lc Call  bc acculnula!ccl  during various cnginccli  Jlp,

ct’aluatioll or c]~vi]onmcntal Ics[s.

Note 2. ‘1’IIc acldi(iolml IC.S( li])~c at ihc itllcgra(cd  syslem
lcwl  i s  nccdccl to improve the sjs[cItI reliability
~cga]dillg worktw]llship  or dcsigll  (coln~~:llii~ility) dcfccls
llla[ could h illlrociuccc]  ch]tii]g the itllcgrtltion or bc a
rcsull ofthc  subsys[cln i]llcraclion.

Note 3. ~orrcc(ion  of rxndoln failures assumes sys(cm
itnPro\c]llcnl  (i, c. a bc[(er qua l i t y  or Iligllcr ratc{i
Coll)pm)clll, design improwmcnt, fault protcclio]l).

ILcjll:lcclkm}( of the failcci coJI)ponclIl dots 1101  gmranlcc.
Clilllit);]lion of a flllurc failure of (he salnc colnponcnl.

NcItc 4 ,  I f  tlic SK: syslcln i s  inlcgtalcd aficr tlIc
colt]plclio]i of accu  II~ulaIccl  500 hours test of i]tclividu:l]
subsys[c]l~s  or subsysic]n groups, lhci~ tllc additional



sys(clII lc\]cl tcstiog  of 200” hours i s  ]Jccdcci  10 IJligl}l Assurance, NASAKK)l)I)ARI)  SIMCC Flight
Clill]inatc Possib]c clcsigll/colil]>  a(ibili(~’ or nc}y]y ~cnlcr,
ilt[mduccd \mklnanship  Imoblc]ns. If the il][cglaliolt
is done at the la(cst ai’lcr 300” hours Nuc  accumolalcd 6 .  RAl)Grl’R-85-229,  Final Technical  l{cpor(,
on tllc subsyslcms, tlml t h e r e  i s  IIO n e e d  for tllc “Rcliabilily  Prcdiclion for Spacecraft” prepared by
addilicuml syslclll  level testing, ‘1’hc Ioh] ti]]lc Iiccdcd Sol lar ] I)corporalcd  for RCIINC Air I hNclop]t)cJ~l  Clmlcr,
for  opcraliona]  tcs(ing,  is S00 hours, rcsultitlg ill cos( Air Porcc SysIcms  CoJ]~ItHIIIcl, l)ccclnbcr 1985.
sa\’ings.

lror cost savi rigs, a luorc aggressive failure
imrcs(igatimi  and t o r i  ccli\’c acliou p] occss  caJJ  bc

organized, rrcl}ic\’in~ all industry  h i g h  rclinbili(y
gtmvtll mtc. of a = 0.65, or a hig]lcr [CS[ accclc!atioli,

“1’0 dc(crjninc  (IIC tcsl du ra t ion  that is goi]lg, to bc
applied in a progfoln or to a[l~ml the ctTcicl]cy  of the
fi]iluIc c o r r e c t i v e  ac[ion  Sys[clu,  il i s  nccCssaJ-y  1 0

correclly  rccorcl  all the scorcable failures aJIcl  CV:IIWIIC.

Icliability  ~ro\v[lt  osing a (I)uanc)  sil}q>lc  graphical
rcliabili[y grolvth  nlctl)ocl.

5.() (:ollcl[lsiol)s

A carefully dcsigl~cd  rcliabili[y gro}t’th progl;l]tl CZIII bc
cxcculcd a l  tllc subsystcm level, and the cxpcric]ice
can bc applied to\vords tllc Ii milcd t i lnc syslc])]  lcvc]
(CS(S. ‘1’])is process faci]ilatcs failure diagnosis, rrJlci

:IISO CaII bc initintc.d 10IIg, bcfo[-c  lIIC sys(c.J  II i s

illtcgratcd,
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